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Coronavirus disease 2019 (COVID-19), caused 
by the severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), was found initially in Wuhan, China 
in early December 2019. The pandemic has spread  
to 216 countries and regions, infecting more than 
23310 000 people and causing over 800 000 deaths 
globally by Aug. 24, 2020, according to World Health 
Organization (https://www.who.int/emergencies/diseases/ 
novel-coronavirus-2019). Fever, cough, and dyspnea 
are the three common symptoms of the condition, 
whereas the conventional transmission route for 
SARS-CoV-2 is through droplets entering the respira-
tory tract. To date, infection control measures for 
COVID-19 have been focusing on the involvement of 
the respiratory system. However, ignoring potential 
faecal transmission and the gastrointestinal involve-
ment of SARS-CoV-2 may result in mistakes in at-
tempts to control the pandemic. 

The SARS epidemic broke out in 2003, while the 
Middle East respiratory syndrome (MERS) appeared 
in 2012, both characterized by fever and respiratory 
tract infection. Nonetheless, many SARS and MERS 
patients complained of gastrointestinal symptoms 
such as diarrhea, vomiting, and abdominal pain (Peiris 
et al., 2003; Nassar et al., 2018). It was reported  
that angiotensin-converting enzyme 2 (ACE2) and 
dipeptidyl peptidase 4 (DPP4) were the functional 
receptors for the SARS-CoV and the MERS corona-
virus (MERS-CoV), respectively, both highly ex-
pressed in intestinal epithelial cells (Li et al., 2003; 
Raj et al., 2013). Not only active viral replication 
within intestine was confirmed by research, but also 
SARS-CoV was isolated from intestinal specimens of 
SARS patients (Leung et al., 2003). Zhou et al. (2017) 
demonstrated that MERS-CoV could reproduce easily 
in the small intestine, and that pulmonary infection  
by MERS-CoV in human DPP4 (hDPP4) mice was 
secondary to intestinal infection. Clearly, SARS-CoV 
and MERS-CoV were shown to easily infect intesti-
nal cells, and thus faecal transmission of these viruses 
seemed very likely. 

Considering a genome sequence homology of 
79% or 50% between SARS-CoV-2 and SARS-CoV 
or MERS-CoV, respectively, SARS-CoV-2 routinely 
causes respiratory infection, but it can also target the 
gastrointestinal system (Lu et al., 2020). A multi-
center clinical dataset revealed that COVID-19 pa-
tients presenting gastrointestinal symptoms (diarrhea, 
nausea, or vomiting) accounted for 11.37% (74/651), 
with diarrhea being the most common symptom ac-
counting for 8.14% (53/651) of all cases. Among the 
74 patients with gastrointestinal symptoms, 21 only 
had gastrointestinal but no respiratory symptoms 
throughout the course of COVID-19, making up less 
than a third (28.38%) of patients (21/74). More im-
portantly, the abundance of the more severe illness 
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type was much higher in patients with gastrointes-
tinal symptoms than those without such symptoms 
(22.97% vs. 8.14%, P<0.001) (Jin et al., 2020). The 

enzymes ACE2 and transmembrane serine protease 2 
(TMPRSS2) have been proven to be cell receptors for 
SARS-CoV-2, and are abundantly expressed in gas-
trointestinal cells supporting gastrointestinal infection 
by SARS-CoV-2 (Lee et al., 2020; Xiao et al., 2020). 
The RNA of SARS-CoV-2 was detected in the faecal 
sample in 55.41% (41/74) of all COVID-19 patients. 
In addition, tests for SARS-CoV-2 RNA in faecal 
samples remained positive for a mean of 27.9 d, 
which was much longer than that for respiratory 
samples with a mean of 11.2 d, while this test was 
positive for a continuous 33.0 d in one patient after 
respiratory samples became negative (Wu et al., 
2020). It has been established that intestinal epithe-
lium supports SARS-CoV-2 replication, and human 
small intestinal organoids can serve as an experi-
mental model for SARS-CoV-2 infection (Lamers  
et al., 2020). Accordingly, live SARS-CoV-2 was 
detected in faecal samples from two patients, both 
without gastrointestinal symptoms (Wang et al., 
2020). Consequently, the gastrointestinal tract is an 
optimal target for infection by and the spread of 
SARS-CoV-2. 

Regrettably, the COVID-19 outbreak is still 
ongoing, and the pandemic is becoming increasingly 
serious with a rapid growth of confirmed disease and 
death cases. This increasing severity of the pandemic 
necessitates the enhancement and perfection of cur-
rent prevention and control measures. Until now, 
respiratory symptoms and fever are overemphasized, 
while some non-classical symptoms such as diarrhea 
have been overlooked, posing an enormous threat to 
the public. Based on evidence that live SARS-CoV-2 
exists in faeces, and viral shedding from the gastro-
intestinal tract takes longer than that from the respira-
tory tract, we believe that SARS-CoV-2 can spread 
easily via faeces. Currently, there are no relevant 
reports on the faecal occurrence of SARS-CoV-2; 
however, we speculate that the virus may be derived 
from the respiratory tract via swallowing or directly 
from gastrointestinal cells infected by SARS-CoV-2 
(Fig. 1). The latest experimental research has revealed 
that SARS-CoV-2, the stability of which was similar 
to SARS-CoV under experimental circumstances, 
could remain viable and infectious for over 3 h in 

aerosols and 72 h on the surface of plastic or stainless 
steel (van Doremalen et al., 2020). The aerodynamic 
nature of SARS-CoV-2 was investigated by measur-
ing viral RNA in aerosols in different areas of two 
hospitals, with results confirming that the highest 
concentration of SARS-CoV-2 RNA in aerosols oc-
curred in the patients’ toilet room (19 copies/m3) (Liu 
et al., 2020). Moreover, SARS-CoV-2 was identified 
in sewage in Italy (la Rosa et al., 2020). More im-
portantly, the estimated number of COVID-19 cases 
based on the analysis of untreated wastewater was in 
reasonable agreement with clinical observations in 
Australia (Ahmed et al., 2020). All these findings 
suggest that people exposed to environments con-
taminated with faeces, such as public toilets or areas 
with poor sanitation, may be subject to “faecal– 
aerosol–mucosal transmission” when virus particles 
touch their noses or eyes. Alternatively, water or food 
contaminated with faeces may be a source of “fecal– 
oral transmission” (Fig. 1). Therefore, an effective 
management and disinfection of areas potentially 
contaminated with the faeces of COVID-19 patients 
is considered essential to control the COVID-19 
pandemic. 
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Fig. 1  Potential faecal transmission of SARS-CoV-2 
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中文概要 
 
题 目：COVID-19 胃肠道感染和 SARS-CoV-2 潜在的粪

便传播 

概 要：多中心临床数据显示，部分 2019 冠状病毒病

（COVID-19）患者存在腹泻、恶心和呕吐等胃

肠道症状，相关研究也证实严重急性呼吸综合征

冠状病毒 2 型（SARS-CoV-2）能够在胃肠道复

制并从粪便中分离到活的 SARS-CoV-2。在意大

利和澳大利亚等国，其未处理的污水中检测到了

SARS-CoV-2，且根据污水中 SARS-CoV-2 的含

量估算出的 COVID-19 患者与临床实际感染患者

较为一致。粪便中的 SARS-CoV-2 能够挥发存在

于气溶胶中并保持较长时间的活力，故当人们暴

露在被 SARS-CoV-2 污染的环境中即可能经“粪

便-气溶胶-粘膜”途径感染 SARS-CoV-2，而当

人们食用被 SARS-CoV-2污染的食物或水则可能

经“粪-口”途径感染 SARS-CoV-2。因此，对可

能被 COVID-19 患者粪便污染的环境或物品进行

严格管理和有效消毒对控制 COVID-19 大流行具

有重要意义。 
关键词：2019 冠状病毒病（COVID-19）；严重急性呼吸

综合征冠状病毒 2 型（SARS-CoV-2）；胃肠道

感染；粪便传播 


